INTRODUCTION
============

Inflammatory bowel diseases (IBD) including CD and UC, are an important health problem with various incidence rates in different countries and populations.[@B1][@B2] The incidence of IBD in Asia including China (1.37 per 100,000) has been increasing in recent decades, indicating its emergence as a global disease. In a recent population-based study across nine countries in the Asia-Pacific region, the incidence of IBD was found to be highest in mainland China.[@B3][@B4] It was reported to be 3.14 per 100,000 in Southern China and 1.96 per 100,000 in Central China.[@B5][@B6]

It is estimated that 70% of patients with CD and 10% to 30% of patients with UC will receive surgical intervention at least once in their lifetime.[@B7][@B8] The risk of intestinal surgery among IBD patients has decreased over the past six decades, according to population-based studies.[@B9] However, data on the surgical rates in China are lacking. Over the past two decades, a growing number of retrospective studies on IBD surgery in China have been published, and these have shown large variations in the timing of the operation and the types of surgical procedures performed. In a retrospective study of 43 operations in 168 patients with CD in Changsha, the surgical rate was 25.6%.[@B10] In another retrospective study of 167 patients with CD in Guangzhou, 85 patients (50.9%) underwent operations, but only 20 of 85 patients (23.5%) had the correct preoperative diagnosis of CD.[@B11] In addition, only 3% to 17.9% of patients with UC underwent surgery.[@B12][@B13]

Biologic agents for IBD therapy became available in China in 2007, accompanied by the increasing use of immunosuppressants. The impact of these agents on IBD surgery remains unknown.[@B14][@B15] A thorough understanding of the status of IBD surgery in China is important, as this knowledge will allow surgeons to explore disparities in practice patterns across regions in order to achieve better surgical outcomes. The aim of this systematic review was to evaluate the current status and characteristics of surgical management for IBD in China.

METHODS
=======

1. Search Strategies
--------------------

We searched PubMed, Embase, MEDLINE, the VIP Chinese Journal Database, China National Knowledge Infrastructure, and Wanfang Database from January 1, 1990 to July 1, 2014 for medical subheadings and key words related to IBD and intestinal surgery. The following were the medical subject heading terms combined with free-text search terms: surgery, resection, bowel resection, small intestine resection, colorectal surgery, ileal pouch-anal anastomosis, colectomy, colon resection, proctectomy, rectal resection, ostomy, ileostomy, and colostomy. We limited the language of the studies to Chinese or English. Additional studies were identified through bibliographies of original articles or review articles.

The standard protocol for article inclusion was based on 61 predefined variables regarding the basic clinical characteristics and in-hospital, procedural, and follow-up data mentioned in a previous review on IBD surgery ([Supplementary Table 1](#S1){ref-type="supplementary-material"}).[@B16]

2. Eligibility Criteria
-----------------------

Studies that fulfilled the following criteria were included: (1) studies that reported information relevant to the surgical rates or outcomes for CD or UC (open colorectal surgery or laparoscopic surgery); (2) studies that included adult IBD subjects (≥16 years old); (3) population- or hospital-based original research (≥10 patients who underwent surgery); and (4) studies with sufficient data (≥50% of predefined variables). Surgery was defined as either open or laparoscopic bowel resection, with or without formation of a stoma. We excluded studies if they were reviews, conference abstracts or presentations, non-peer-reviewed government reports, or master or doctoral theses. Interventional treatments such as radiological drainage of abscesses or incision and drainage of perianal abscesses were also excluded. When the reports had an overlap (e.g., same authors or institutions), only the most recent or the most complete study was included.

3. Definitions
--------------

The severity of UC in included studies was defined by the Truelove and Witts score.[@B17] Success of the surgery was defined as achieving smooth process of operation without death or severe complications within 24 hours. Emergency operation was defined as surgery for complications requiring urgent surgical intervention (e.g., acute perforation, sudden hemorrhage, and severe abdominal pain). Misdiagnosis of CD was defined as cases in which subjects underwent surgery for what were presumed to be other conditions/illnesses (e.g., appendicitis, UC, and so forth), but were subsequently confirmed to be CD based on surgical findings and histology. The indications for surgery for CD were bowel obstruction or stricture, perforation, abdominal abscess, internal or external fistula, and recurrent or persistent bleeding with medical intractability. Internal fistula referred to gastric fluid leaks from one part of the intestine to the other where the folds touch. In an external fistula, gastric fluid leaks through the skin.[@B14]

The indications for surgery for UC included perforation, toxic megacolon, and bowel obstruction. Studies performed in large centers referred to those with a sample size greater than 50 patients, whereas studies performed in small centers referred to those with sample sizes of equal to or fewer than 50 patients.

Infliximab (IFX) became available in China in 2007 but was not approved for CD treatment until 2008.[@B18] Numerous reports regarding the efficacy of IFX in IBD treatment were published in China after 2010,[@B12][@B19][@B20][@B21][@B22][@B23] and the use of immunosuppressants has also been increasing. Therefore, the studies were categorized into two groups: studies published before 2010 and those published after 2010.

4. Data Extraction
------------------

Three reviewers (Q.Y., Y.Y.Z., and Y.Q.) independently completed data extractions from each study using standard data extraction forms. In addition, the study authors were contacted for missing data. A decision was made by a senior reviewer when disagreements occurred. Predefined criteria were used to determine eligibility for inclusion.

5. Outcome Measures
-------------------

The primary outcome measure was surgical rate. Secondary outcome measures included indications for and success rates of operations, reoperation within 30 days, postoperative complications, and in-hospital mortality.

6. Statistical Analysis
-----------------------

The available sample size was identified only in studies with required data. The results for each variable were reported as frequencies and percentages, and percentages are presented as means±SD using SPSS 17.0 software (SPSS Inc., Chicago, IL, USA). Medians and interquartile ranges (IQR, 25%--75%) were used when the variables were not normally distributed or skewed. Geographic maps were conducted to evaluate nationwide differences in China. Independent sample *t*-tests were used for statistical analysis in large versus small centers, and a *P*-value less than 0.05 was considered statistically significant.

RESULTS
=======

1. Overview of the Included Studies
-----------------------------------

Out of the 4,251 articles identified by the search strategy shown in [Fig. 1](#F1){ref-type="fig"}, 74 studies met our inclusion criteria. Forty-four studies involving 2,007 patients with CD (774 women and 1,233 men), and 30 studies involving 1,085 patients with UC (476 women and 609 men) were included in this study. The average number of subjects across studies examining CD operations was 46 (range, 13--150) and it was 34 for UC operations (range, 11--115). The age of the patients in included studies varied from 16 to 75 years, with average age as 38.8 years for CD patients and 38.4 years for UC patients. The follow-up periods ranged from 30 days to 18 years. The details of these studies are presented in [Supplementary Tables 2](#S2){ref-type="supplementary-material"} and [3](#S3){ref-type="supplementary-material"}. The geographic distributions of the studies are shown in [Fig. 2](#F2){ref-type="fig"}. For CD (n=44), most studies were conducted in South Central China (n=15) and East China (n=21), whereas for UC (n=30), most reported studies were from North (n=7) and East China (n=10).

2. Procedural and In-Hospital Data
----------------------------------

### 1) Misdiagnosis before Surgery

Overall, 50.8%±30.9% (578/1,268) of patients with CD were diagnosed with uncertainty or misdiagnosed prior to surgery. Among these, 7.5%±8.5% (69/1,268) of the patients with CD were diagnosed with appendicitis before surgery, and 4.3%±7.7% (35/1,268) of the patients were diagnosed with UC before surgery. Other patients were diagnosed with bowel obstruction (19.2%±23.0%), abdominal mass (8.8%±12.2%), or other diseases (11.0%±12.1%), which were also deemed to be indications for surgery. In contrast, misdiagnosis was not reported in cases of UC in included studies ([Table 1](#T1){ref-type="table"}).

### 2) Surgical Rate

The surgical rate for IBD in China is still unclear. In our analysis, eight studies reported the rate of patients undergoing surgery for CD in their centers, and only three reported the rate for UC; in these studies, the average surgical rates for CD and UC were 56.4%±30.0% (394/756) and 16.4%±5.0% (79/552), respectively. Emergency operations were required in 42.1%±28.7% (235/732) of operations for CD and in 34.5%±23.8% (85/226) for UC. The median number of reoperations within 30 days for CD and UC were 1 and 1, respectively (IQR, 1 and 3.25).

### 3) Surgical Indications

The surgical indications were reported in 36 studies of CD. The three most common indications were bowel obstruction/stricture (40.0%±20.7%), intestinal perforation/fistula (22.7%±20.7%), and abdominal abscess (5.6%±7.1%) ([Table 1](#T1){ref-type="table"}, [Fig. 3A](#F3){ref-type="fig"}). Other reasons for surgery included intestinal adhesion (4.9%±3.2%), perianal disease (5.5%±1.2%), and dysplasia/cancer (3.9%±1.9%). The surgical indications were reported in 21 studies of UC. The most common indications were failure of medical treatment (52.1%±29.1%), perforation (15.1%±16.9%), massive bleeding (10.3%±13.6%), and toxic megacolon (9.1%±10.8%) ([Table 1](#T1){ref-type="table"}, [Fig. 3B](#F3){ref-type="fig"}). Other surgical indications included abdominal abscess/sepsis (8.1%±2.2%), colonic dilation (7.9%±2.5%), and dysplasia/cancer (4.3%±3.1%).

### 4) In-Hospital Mortality

The overall in-hospital mortality of surgery for CD was 2.6%±3.4% (26/1,534), while it was 4.0%±6.2% (28/896) for UC ([Table 1](#T1){ref-type="table"}). The main causes of mortality were severe abdominal infection and multiple organ failure.

### 5) Type of Operation

As shown in [Fig. 4A](#F4){ref-type="fig"}, the most common operation for CD was partial bowel resection, received by 78.8%±31.3% of patients, followed by colostomy (7.0%±18.2%), ileostomy (3.1%±5.2%), and perforation repair (1.1%±2.5%). Anastomosis and complete examination of the small bowel for additional areas of disease were performed subsequently. The main resection sites were the small bowel (23.4%±22.8%), colon (15.0%±17.0%), and ileocecum (13.0%±19.8%). However, the rate of strictureplasty was low (0.6%±3.3%).

For UC ([Fig. 4B](#F4){ref-type="fig"}), 47.2%±2.5% of patients received total proctocolectomy and ileal pouch-anal anastomosis (TPC-IPAA), followed by TPC and ileoanal anastomosis (24.8%±3.32%), TPC and ileorectal anastomosis (17.7%±23.2%), and pure ileostomy or colostomy (3.6%±0.8%).

### 6) Postoperative Complications

Postoperative complications occurred in 22.3%±13.0% of CD patients (267/1,501). Intestinal fistula was the most common complication (6.8%±5.5%), followed by anastomotic leak (5.0%±7.3%) and abdominal infection (3.1%±5.7%) ([Fig. 5A](#F5){ref-type="fig"}). For UC, 22.2%±27.9% of patients (176/725) experienced postoperative complications, among which wound infection (9.2%±1.8%) was the most common, followed by bowel obstruction (3.9%±8.2%) and anastomotic leak (2.6%±4.4%) following pure ileostomy/colostomy or IPAA as a result of infection ([Fig. 5B](#F5){ref-type="fig"}).

3. Comparison of Large Centers versus Small Centers
---------------------------------------------------

The sample size ranged from 12 to 150, with 10 CD studies and six UC studies including more than 50 participants. For CD surgery, the rates of emergency operation (18.6%±13.3% vs. 50.6%±28.3%, *P*=0.032), reoperation with 30 days (21.1%±2.6% vs. 9.0%±6.3%, *P*=0.006), and in-hospital mortality (0.7±1.0 vs. 3.1±2.7, *P*=0.026) were significantly lower in large centers compared with small centers ([Table 2](#T2){ref-type="table"}). For UC surgery, the rates of postoperative complications (19.4±15.6 vs. 33.7±31.5, *P*=0.010) and in-hospital mortality within 30 days (0.75±1.5 vs. 4.4±0.1, *P* \<0.001) were much lower in large centers than those in small centers ([Table 3](#T3){ref-type="table"}). However, there were no significant differences in the success of surgery, surgical rate, rate of disease misdiagnosis, or follow-up mortality between CD and UC.

4. Comparison of Studies before and after 2010
----------------------------------------------

The study periods of the included studies ranged from 1998 to 2014. We divided the time range into studies occurring before and those occurring after 2010, the point at which IFX became available in China, to test whether the availability of IFX and the increasing use of immunosuppressants altered the rate of or complications from surgery. Details regarding the comparison of these two periods are shown in [Tables 4](#T4){ref-type="table"} and [5](#T5){ref-type="table"}. Seventeen studies including 741 patients undergoing surgery for CD were conducted before 2010, versus 27 studies including 1,266 patients conducted after 2010. Ten studies including 207 patients undergoing surgery for UC were conducted before 2010, whereas 20 studies including 878 patients were performed after 2010. The average sample size of UC significantly increased after 2010 (43.9±32.7 vs. 20.7±7.7, *P*=0.037). Both the number of studies focusing on patients with IBD undergoing surgery (47 vs. 27) and the number of included patients (2,144 vs. 948) were found to have significantly increased after 2010 compared to the earlier period. Studies reporting surgical data for both surgery for CD and for UC performed after 2010 reported significantly lower in-hospital mortality (*P*=0.0002 for CD; *P*=0.016 for UC) than those performed before 2010. After 2010, postoperative complications significantly decreased for both CD (*P*=0.045) and for UC (*P*=0.020). However, the rate of misdiagnosis remained high and the surgical rate did not significantly improve after 2010.

DISCUSSION
==========

An increasing incidence of IBD has been observed in China in recent years, and there are more and more IBD patients receiving operations as an effective treatment.[@B10][@B24] Thus, a large number of clinical reports on IBD surgery have been published in Chinese journals. However, the characteristics of Chinese IBD surgery are not well defined. It remains unclear whether surgical rates and complications differ from those in the West.

The results of the current study showed that more male than female IBD patients received operations. This male sex dominance is in accordance with the prevalence of IBD in the population of China.[@B25] However in Western countries, there is an overall greater prevalence of CD among women compared to men, while there is no sex-based difference in UC.[@B26][@B27] This skewed distribution varies between geographic regions, and it might also reflect the demographic deficit of women as well as different levels of access to healthcare in China. In addition, the average ages of CD patients (38.8 years old) and UC patients (38.4 years old) were very similar, reflecting the fact that most patients in China underwent surgery around the time of middle age. However, these data need to be interpreted cautiously because most included studies only provided age ranges but not detailed information on the ages of the patients, which may increase their heterogeneity.

The collected geographic distribution of IBD operations was partly consistent with previous studies. Our analyses found that more studies on CD surgery were performed in South Central and East China, whereas more studies on UC surgery were performed in North and East China. There are many differences between Northern and Southern China including periods of sunshine, climate, diet (Northern, wheat based food; Southern, rice based food), lifestyle, economic status, and affordable medical service. Ng et al.[@B28] reviewed the geographical variations between countries regarding the etiology of IBD. In Nordic European countries and North American studies, the incidence of UC was higher than that of CD. In France, Norway, and the United States, higher incidence and prevalence of CD were found in the North compared to those in the South.[@B29][@B30][@B31] Despite the lack of published studies comparing the incidence and prevalence of CD and UC among different regions of China, a North-South disease gradient might also exist due to differences in environment, genetic predispositions, and socioeconomic factors.

Although IBD is currently a hot topic in China, Chinese clinicians have only begun to become familiar with IBD in the past 5 to 10 years. However, most retrospective studies included in our review were performed in the 1990s, during which time CD patients presenting with acute abdominal pain were easily confused with those suffering from appendicitis, and subsequently underwent operations. The latest epidemiological studies conducted in China also reflected this fact, finding that most CD patients (60%--70%) had ileocolonic disease, but 9% of CD patients had undergone a previous appendectomy.[@B5][@B6][@B32] The possible causes of misdiagnosis included low awareness of the differential diagnosis, inadequate radiological and pathological examinations, and a relatively high rate of infections such as intestinal tuberculosis. Moreover, we found that large centers (n\>50) and studies performed after 2010 had relatively lower rates of misdiagnosis of CD and lower postoperative complications following surgery for UC, indicating that the diagnostic ability was better in large research centers and improved with time. These findings might be attributed to the development of equipment for diagnosis and the effective coordination of teams from multiple disciplines in large research centers.[@B33] However, the fact that the differences were without significance, implied variation in the included studies. Confirmation of the conclusion will require additional high-quality studies.

Benefiting from the rapid medical technological development in China, Chinese guidelines for the use of IFX for CD therapy were published in 2008 and 2010. Current knowledge has proven that IFX therapy could reduce the need for surgery in patients with IBD.[@B34][@B35] We therefore divided the studies around the initial application of IFX in China; thus the number of studies was balanced for analysis (before/after the year 2010: CD, 17/27; UC, 10/20). However, as there were not sufficient data regarding the use of biologics in the included studies, we did not report the trend.

Based on the results of our analysis, the operation rates for CD and UC were 56.4% and 16.4%, respectively, which were much lower than those reported in the data from Western countries.[@B8][@B36][@B37] Some patients in remission did not consent to surgery until complications occurred. Delay optimal timing for surgery and disparities in patients\' compliance could explain the low surgical rate in China. Furthermore, only a few of the included studies reported the surgical rate, which would lead to a significant amount of variation and bias.

As described above, the delayed knowledge regarding IBD in China led to a situation in which some patients did not receive prompt medical and surgical treatments. For CD patients, disease complications are varied and occur easily in the form of indications for surgery; that is, patients do not present for surgery until acute and severe complications appear. Thus, cases of medical therapeutic failure are overlapped with the cases of those who had indications for surgery. This is the main reason for the apparently low medical failure rate. Additionally, intestinal stenosis implying bowel obstruction is a major indication for local bowel resection.[@B38] Our data were consistent with that observation, showing that the top three indications for surgery for CD were bowel obstruction/stricture, perforation/fistula, and peritoneal abscess. In the case of UC, perforation, massive bleeding, and toxic megacolon were the top three indications for surgery. However, these findings were not consistent with the conclusion of Han et al.[@B39] in Shanghai, China, that medication resistance and the risk of malignancy were the most frequent indications for surgery for UC in Chinese individuals.

Choosing the correct surgical procedure is of vital importance for disease prognosis. Partial intestinal resection is a traditional type of operational treatment for CD. Our results showed that 79% of patients received partial intestinal resection. However, the extensive resection and reoperation are accompanied by the risk of short gut syndrome. Strictureplasty is an alternative type of surgery in Western countries, used as a more conservative surgical management,[@B40] often for patients with multiple intestinal fibrotic strictures and previous bowel resection.[@B41] The results of our study showed that the rate of strictureplasty in China (0.6%) is less than that in Western countries, the reason may lie in the fact that the timing for operations of patients with IBD in China was relatively late, and there is relatively poor knowledge regarding the surgery technique. IPAA has gradually been accepted as a safe and effective treatment for UC.[@B42] In our study, more than one third of operations were IPAA, but the rate of IPAA differed from 0% to 78% in included studies, with only 20 out of 44 studies reporting it. The large variation implies different competence regarding IPAA in different centers in China. Ileostomy is indicated for UC patients who are at high risk for pouch failure.[@B43]

Postoperative complications of IBD are divided into longterm and short-term ones. As the included studies were retrospective without long-term follow-up, the major postoperative complications (CD, 22.3%±13.0%; UC, 22.2%±27.9%) in our results were short-term postoperative complications including wound infection, anastomosis leak, and obstruction. The high rate of complications may in part be accounted for by the low rate of stoma formation. However, the rates are still lower than those of Western countries. In the reports of Western countries, pelvic sepsis is the most serious early complication of UC surgery (20%), followed by bowel obstruction (30% at 10 years) and anastomotic strictures (8%--14% at 10 years).[@B44][@B45][@B46] With improvement in medical treatment, the risk of surgery for IBD has decreased.[@B9] Indications for IFX have increased in the United States, and the response to IFX could reduce the rates of colectomy.[@B47] A large number of publications reporting the efficacy of IFX in IBD have been published in China since 2010. However, the impact of IFX on surgery remains unclear. Our data showed that the sample size of studies after 2010 was significant larger than that of studies before 2010. Postoperative complications and mortality decreased significantly for both CD and UC after 2010. However, there were no significant differences in surgical rate, emergency rate, or reoperation rate. These improvements may benefit from advances in medicine and technique, as well as increased knowledge of the IBD disease process on the part of physicians.

Our study has certain limitations. First, patients were selected from retrospective observational studies rather than population-based studies, which may have increased the heterogeneity and underestimated the measures of outcomes. We performed subgroup analysis to reduce this heterogeneity. Second, as most of the studies we selected were from developed regions within urban areas in China, the conclusions may not represent the incidence and prevalence of IBD outside urban areas of China. Third, some of the included studies did not provide disease duration and longterm follow-up data. Therefore, further prospective studies with long-term follow-up are urgently needed.

In conclusion, the surgical management of IBD in China has improved over time. However, the rate of operations was lower than that in Western countries, and the rates of misdiagnosis and postoperative complications over the past two decades have remained high, especially in CD patients. Higher quality prospective studies are needed in China to provide information on the surgical rate and guidance regarding surgical indications for and approaches to IBD.
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![Flow diagram of the selection process.](ir-14-322-g001){#F1}

![Geographic distribution of studies. All 74 studies were independently performed between 1998 and 2014. One red dot stands for one CD study (n=44 in total), and one blue dot stands for one UC study (n=30 in total).](ir-14-322-g002){#F2}

![Surgical indications for IBD in China. (A) Surgical indications for CD. Bowel obstruction/stricture, perforation/fistula, and abdominal abscess were the three most common indications. (B) Surgical indications for UC. Failure of medical therapy, perforation, massive bleeding, and toxic megacolon were the most common indications.](ir-14-322-g003){#F3}

![Type of operation for IBD. (A) Type of operation for CD. (B) Type of operation for UC. TPC, total proctocolectomy; IPAA, ileal pouch-anal anastomosis; IAA, ileoanal anastomosis; IRA, ileorectal anastomosis; IL, ileostomy; CL, colostomy.](ir-14-322-g004){#F4}

![Postoperative complications of IBD in China. (A) Postoperative complications of CD. Abdominal infection, anastomotic leak, and intestinal fistula were the most common complications. (B) Postoperative complications of UC. Wound infection, anastomotic leak, and bowel obstruction were the most common complication.](ir-14-322-g005){#F5}

###### In-Hospital Data for CD and UC Operations

![](ir-14-322-i001)

  Variable                        CD   UC                                           
  ------------------------------- ---- ------- ------- ----------- ---- ----- ----- -----------
  Emergency operations^b^         15   732     235     42.1±28.7   8    226   85    34.5±23.8
  Surgical indications            36   1,669   1,152   67.7±28.0   21   645   226   34.1±26.2
   Bowel obstruction              36   1,669   666     40.0±20.7   \-   \-    \-    \-
   Perforation/fistul^a^          36   1,669   424     22.6±20.7   \-   \-    \-    \-
   Intestinal bleeding            36   1,669   63      5.6±7.1     \-   \-    \-    \-
   Perforation                    \-   \-      \-      \-          21   645   162   15.1±16.9
   Large bleeding^c^              \-   \-      \-      \-          21   645   62    10.3±13.6
   Toxic megacolon                \-   \-      \-      \-          21   645   72    9.1±10.8
  Misdiagnosis                    35   1,268   578     50.8±30.9   NA   NA    NA    NA
   Misdiagnosed as appendicitis   35   1,268   69      7.5±8.5     NA   NA    NA    NA
   Misdiagnosed as UC             35   1,268   35      4.3±7.7     NA   NA    NA    NA
  Postoperative complications     28   1,501   267     22.3±13.0   23   725   176   22.2±27.9
  Reoperation \<30 days           16   645     107     11.3±11.9   22   621   51    12.6±23.6
  In-hospital mortality           35   1,534   26      2.6±3.4     28   896   28    4.0±6.2

^a^The number of available centers and available sample size refers to the studies that have reported required variables.

^b^Emergency operations were defined as surgeries performed because of urgent situations or severe complications of IBD.

^c^Massive bleeding was defined as blood loss exceeding 1,000 mL.

NA, not applicable.

###### Comparison between Large and Small Centers Performing CD Operations

![](ir-14-322-i002)

  Variable                      Large center (sample size \>50)   Small center (sample size ≤50)   *P*-value                                            
  ----------------------------- --------------------------------- -------------------------------- ----------- ----------- ---- ----- ----- ----------- ----------
  Emergency operation           4                                 437                              72          18.6±13.3   11   295   163   50.6±28.3   0.032^a^
  Surgical indications          8                                 976                              683         66.7±31.0   28   693   469   68.1±27.6   0.903
  Misdiagnosis                  5                                 511                              179         41.4±39.0   30   757   399   50.9±29.9   0.473
  Postoperative complications   7                                 724                              122         16.5±8.9    21   601   145   24.3±13.7   0.173
  Reoperation within 30 days    3                                 306                              77          21.1±2.6    13   339   30    9.0±6.3     0.006^a^
  In-hospital mortality         7                                 790                              5           0.7±1.0     28   744   21    3.1±2.7     0.026^a^

^a^*P*\<0.05.

###### Comparison between Large and Small Centers Performing UC Operations

![](ir-14-322-i003)

  Variable                      Large center (sample size \>50)   Small center (sample size ≤50)   *P*-value                                            
  ----------------------------- --------------------------------- -------------------------------- ----------- ----------- ---- ----- ----- ----------- ------------
  Emergency operation           NA                                NA                               NA          NA          8    85    226   34.5±23.8   NA
  Surgical indications          2                                 215                              82          40.0±32.0   19   430   144   34.1±27.1   0.775
  Postoperative complications   6                                 351                              62          19.4±15.6   17   374   114   33.7±3.15   0.010^a^
  Reoperation within 30 days    2                                 175                              0           0           20   446   51    13.8±24.4   0.443
  In-hospital mortality         4                                 353                              13          0.75±1.5    24   543   25    4.4±0.1     \<0.001^a^

^a^*P*\<0.05.

NA, not available.

###### Comparison of CD Operations in China before and after the Year 2010

![](ir-14-322-i004)

  Variable                             1990--2009   2010--2014   *P* -value                                            
  ------------------------------------ ------------ ------------ ------------ ----------- ---- ----- ----- ----------- -----------
  No. of patients undergoing surgery   741          1,266                                                              
  Emergency operation                  7            345          75           39.0±36.1   8    387   160   44.8±22.7   0.7120
  Surgical indications                 15           676          476          68.9±26.8   21   993   677   66.9±29.5   0.8360
  Misdiagnosis                         16           591          304          58.2±29.0   19   677   274   45.7±32.3   0.2980
  Postoperative complications          12           414          103          23.9±2.5    16   911   164   20.2±3.8    0.0450^a^
  Reoperation within 30 days           6            233          11           5.9±6.7     10   412   96    14.5±13.5   0.1710
  In-hospital mortality                13           589          20           5.1±3.9     22   945   6     1.1±1.9     0.0002^a^

^a^*P*\<0.05.

###### Comparison of UC Operations in China before and after the Year 2010

![](ir-14-322-i005)

                                       1990--2009   2010--2014   *P*-value                                            
  ------------------------------------ ------------ ------------ ----------- ----------- ---- ----- ----- ----------- ----------
  No. of patients undergoing surgery   207          865                                                               
  Emergency operation                  5            120          57          39.1±27.1   4    63    13    14.4±5.0    0.119
  Surgical indications                 7            152          88          55.1±28.5   14   493   138   24.2±20.3   0.009^a^
  Misdiagnosis                         8            0165         59          38.3±27.3   15   560   117   25.5±29.2   0.002^a^
  Postoperative complications          9            0192         36          23.1±31.4   13   429   15    5.3±13.2    0.081
  Reoperation within 30 days           10           207          17          7.6±7.3     18   689   21    1.9±4.5     0.016^a^

^a^*P*\<0.05.

[^1]: ^\*^These authors contributed equally to this study.
